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FCNC in Top decays: 
tqG neutral gauge boson   
   GIM suppressed 
  SM Branching ratios from 10-10-10-12 
  Significant enhancements in many extensions: 
  SUSY, multiple-Higgs doublets, exotic fermions etc…  
  Any observation implies Physics BSM  
 tqG: Topology 
Signal Jets Photons Leptons 
tqg 3 0 1 (SM) 
tqZ >2 0 3 (SM+Z) 
tqγ >2 1 1 (SM) 
Background tt W+Jets Z+Jets 
tqg 38% 29% 30% 
tqZ 59% 28% 
























































tqG: Sensitivity @ 1 fb-1 







tqγ 7.6 ± 0.2 % 650 ± 7  6.8 x 10-4  3.8 x 10
-4  
1.0 x 10-3 
tqZ 3.9 ±0.1 %  130 ± 6 2.8 x 10-3  1.9 x 10
-3 
4.2 x 10-3  
tqg
2.9 ± 0.1 % 19300 ± 400 1.2 x 10-2  7.2 x 10
-3  
1.8 x 10-2  
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Bs µ+ µ- 
  SM predicts a tiny branching fraction three orders of  magnitude 
smaller than BsXs γ 
  SM Tree level forbidden, lowest order Penguin and Box diagrams 
  Bs is a pseudo-scalar with positive C parity, EM penguin is forbidden 
  Two leptons either right or left handed, further suppression 
  BSM physics, SUSY, multi-Higgs Doublets, extra gauge bosons, may 
enhance or reduce branching fraction 
  (Pseudo) Scalar currents; not helicity suppressed 
  Axial / Pseudo-scalar currents interfere 
  2 fb -1 CDF / D0 limits still one order of  magnitude above SM 
prediction 
Good prospects for  
Bs µ+ µ- 
Mass resolution and 
efficiency  Good Prospects 









L2 (EF) Topological Trigger: 
• Muon Candidates reconstructed in 
muon spectrometer and matched 
to ID tracks  
• Invariant Mass of  di muon < 7GeV 
• Vertexing; χ2 < 10 
Eng Run 
Lumi 
(1031 )  
L1: 
PT>4GeV 
L2: Full ID 
Reco 









L2: Partial  
ID Reco 
Measurement 
L1*L2 EF (wrt L2) Overall 
0.52 0.88 0.46 
Bs µ+ µ-  Strategy 





•  Estimate from sideband(s) 
•  Combinatorial 
•  BsΚπ, Bs  Kµν 
NB 
•  Relative to reference 
channel       B+J/ψ 
K 
Br(Bs µ µ) 
Bs µ+ µ-  Background 
Process h=K,π Branching Fraction 
B0hh O(10 -6 -10 -5 ) 
Bshh < 10 -4 
Bshµν O(10-4) 
Misidentification of Kaon or Pions as muons is of the order of 0.5%,  
Important at this level. 
Br(Bsµµ) ~ 3.42 x 10 -9   
Bs µ+ µ-  Event Selection 
  Transverse decay length LT< 0.5mm 
  Angle between total momentum and 
vertex  α < 0.017 rad 
  Isolation 













Bs µ+ µ-  Outlook 
10 fb-1  5.7 Signal events with 14 +13-10 Background 
With a year of  1034 Luminosity SM prediction can be verified 
with a significance of  4.3 
